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ENTOMOLOGICAL INVESTIGATIONS IN ANTARCTICA, 
1964-65 SEASON! 


By K. A. J. Wise? and J. Shoup? 
B.P. Bishop Museum, Honolulu 


Abstract: Field work in the Ross Sea sector of Antarctica during the 1964-65 summer season included 
arthropod surveys and ecological observations in N. Victoria Land, Shackleton Glacier area, Robert Scott 
Glacier area, and in the Horlick Mts area which includes the unnamed glacier area and the Ohio Range 
area. Arthropod surveys were positive except in the Horlick Mts area. At Hallett, in the north, the onset 
of the summer season of arthropod activity was observed at 2 concurrent observation sites on 5-6 November 
and 23-24 November, 1964. Although collembolans (Isotoma klovstadi) were active on slopes at the earlier 
date, 2 other species (Cryptopygus cisantarcticus, Friesea grisea) were not active on the low flats, but all were nu- 
merous and active 3 weeks later. This activity increase agrees with increases in temperatures and soil mois- 
ture. The most southern observation site, near the Shackleton Glacier, was found to have comparable 
conditions, sufficient for arthropod life. Adequate temperatures, soil moisture, and food supplies for arthro- 
pods are known as far south as the Shackleton Glacier, and are presumed as far as the Robert Scott Glacier. 


Seasonal conditions beyond this area impose limitations. 


Field work in the Ross Sea sector of Antarctica during the 1964-65 summer season was more 
diverse than in the two previous seasons (see Wise, Fearon & Wilkes 1964, Wise & Spain 1967). 
Areas investigated are indicated in Fig. 1. Maps in this and other figures are based on maps and 
preliminary field maps available at the time of field investigations, and place-names used are those 
available then. 

November 1964 was spent in North Victoria Land, where we were joined by Dr J. L. Gressitt. 
We carried out arthropod survey and ecological work mainly on Collembola, while one of us (J.S.) 
assisted Gressitt mainly on Acarina (Gressitt & Shoup 1967). Arthropod surveys were carried out 
in association with the U.S. Department of the Interior Geological survey party. Gressitt and Wise 
transferred to the Shackleton Glacier area in early December, but a day later Shoup replaced Gressitt 
who then worked in S. Victoria Land. Arthropod surveys and some ecological work were carried out 
in the Shackleton Glacier area in association with the Texas ‘Technological College geological party. 
On 18 December, I (K.A.J.W.) joined the Ohio State University Institute of Polar Studies geological 
party in the Horlick Mts area, working with them for a month on a survey for arthropods. Shoup 
returned to McMurdo Station for laboratory and field work in South Victoria Land before com- 
pleting the season on the U.S.S. Glacier visiting islands and mainland points of Victoria Land, then 
Balleny Is. and Macquarie I. Throughout the season, in the three main areas of investigation 
. (Hallett, Shackleton Gl., Horlick Mts), work away from base camp was possible through the use of 

the Iroquois helicopters of the U.S. Army Aviation Detachment (Antarctic Support). 

Wise & Gressitt (1965) have recorded the most southern animal and plant records, gained from 
the surveys in the Shackleton Glacier, Robert Scott Glacier, and Horlick Mts areas. Greene et al. 
(1967) have also included some records. Gressitt (1967a, 1967b) has mentioned some results and 
partial results have been given by Wise (1967), Wise & Shoup (1967). 





1. Partial results of research on the U.S. Antarctic Research Program (National Science Foundation grant 
GA-131 to Bishop Museum). 

2. Now of Auckland Institute and Museum, Auckland, New Zealand. 

3. Now of Institute of Marine Science, University of Miami, Miami, Florida 33149, U.S.A. 
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Fig. 1. The Ross Sea sector of Antarctica, showing areas investigated in the 1964-65 season. 
Delineated areas are shown in more detail in Fig. 2, 5-8. 
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North Victoria Land 


Arthropod survey sites and collections are indicated in Fig. 2. Collembolan species (Wise 
1967), are Friesea grisea, Cryptopygus cisantarcticus and Isotoma klovstadi (Fig. 9). The acarine species 
are Eupodes wisei, Protereunetes maudae (?), Stereotydeus belli, S. punctatus, S. delicatus, Coccorhagidia gressitti, 
Tydeus wadei, T. setsukoae and Nanorchestes antarcticus (Strandtmann 1967), and Maudheimia petronia 
(Wallwork 1967). 

As previously described by Wise & Shoup (1967), we worked a transect on 4.X1.1964, and 
two 24-hour observation sites on 5-6.X1.1964 at C. Hallett (Fig. 2, 10, 11, 12). On 22.X1.1964 
we worked a transect closely parallel to the first, and reoccupied the same observation sites on 
23-24.X1.1964. The distributions and increase of collembolans and mites during that 3-week . 
period have been indicated in Wise & Shoup (1967). 

Observation site A (Fig. 11) was on the slopes close to the base of Seabee Hook. Isotoma 
klovstadi was the dominant springtail in this habitat. Observation site B (Fig. 12) was on the flats, 
at the base of Seabee Hook, in the skua rookery. The dominant springtails in this area 
were Cryptopygus cisantarcticus and Friesea grisea. Observations were made on the hour at Site A and 
on the half-hour at Site B for 24 hours. ‘Twenty-five observations were made at each site but the 
first is not used in the results recorded here. Methods and instruments used were the same as 
recorded by Wise & Spain (1967). 

Description of Site A. On slopes above Pryor’s hut (Pryor 1962, Fig. 12, 14; Wise & Shoup 
1967, Fig. 1, 2). Altitude 32m. Small flat on exposed area in middle of snow-field. Stones 
grey-black, smooth, also scoria. Stones 12.7 x 10.2 x 5.1 cm and smaller on fairly fine soil with 
skua droppings, feather boluses, penguin feathers and bones. Thick algae at edge of site. Lichens 
on some of the stones. Exposure northerly. Inclination 25-30? down to north. The temperature 
probes (same locations both observations) were: 

l. Air, 1m 
Soil surface 
Under black stone 7.6 x 5.1 x 1.9cm. Collembola present 
On top of same stone as 3 
Soil with algae 15.2 cm from snow-patch 
Under stone near 5. Black stone 5.1 x 5.1 x 5.1 cm. Collembola active 
Soil 1 cm deep 
Soil 5 cm deep 
Soil 10 cm deep 
Soil 15 cm deep . 
Taped under brown stone 10.2 x 5.1 x 2.5 cm. Exuviae plus 1 collembolan 
12. ‘Taped on top same stone as 11 

Description of Site B. On flats at site where collembolans found at 258 m on Transect A. Grey- 
black smooth stones. Coarse soil and moss between. Stones mainly 10.2 x 10.2 x 2.5 cm in 
size. Exposure 180? except for 305 m cliffs to south. Inclination 0°. Situations of temperature 


probes were: 
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Fig. 2. North Victoria Land. Sites investigated, together with occurrences of Collembola and 


Acarina. 
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6. Under grey stone 12.7 x 12.7 x 10.2 cm which had most collembolans collected 
4 Nov. Depth 2.5 cm below soil surface 

7. Soil 1 cm deep 

8. Soil 5 cm deep 

9. Soil 10 cm deep 

10. Soil 15 cm deep 

11. Taped under stone 7.6 x 7.6 x 1.9 cm 

12. Taped on top of same stone as 11 

In Table 1 (Site A on slopes, 5-6. XI.) reasonably regular temperature (both air and ground) 
and relative humidity (air at soil surface) diurnal variations are shown, the time of greatest cloud 
cover coinciding with the least available sun in the middle of the ‘night,’ with only light winds 
throughout the whole period. Percentage soil moisture is less regular diurnally. Regular time- 
lag in temperature change with increased depth is also shown. All temperatures were depressed 
below freezing-point by 2000 hrs so records of collembolan (Isotoma klovstadi) activity at 2000 and 
2100 hrs are unusual and may be suspect. Disappearance of the sun by 2200 hrs may account for 
the disappearance of the collembolans by that time; there was an approximate 2.5°C drop in tem- 
perature in most surface situations in the following hour. "With sudden appearance of sun between 
0800 and 0900 hrs, there was an approximate 5°C rise in temperature, to just above freezing-point 
in places, throughout surface recordings, together with a drop in relative humidity, an increase in 
95 soil moisture, and the beginning of collembolan activity for the day. 

Table 2 (Site B on flats, 5-6. XI.) shows the same regularity in diurnal temperature as Table 1, 
but temperatures were for the most part distinctly lower and were depressed below 0°C earlier in 
the day. Collembola absent. 

Table 3 (Site A on slopes, 23-24. XI.) shows much higher temperatures than before (Table 1). 
Cloud cover was little, with the maximum again occurring at ‘night,’ and winds were again light. 
Surface temperature maxima were at 1500 or 1600 hrs. Animal activity (both birds and arthropods) 
was much increased but collembolan activity had ceased by 2100 hrs even though ground tem- 
peratures were still mainly above freezing-point and the sun had not entirely disappeared. Col- 
lembolan activity by 0800 hrs coincided with rise of ground temperatures above freezing-point, 
although at Probe 2 both may have been stimulated by bird activity. An inverse ratio of RH to 
temperature is apparent and RH is, in general, much the same as in Table 2. 

Table 4 (Site B on flats, 23-24. XI.) shows substantial increase in temperatures since the previous 
observations (Table 2) but although day temperatures were lower than those at Site A (Table 3), 
“night” temperatures were, for the most part, higher. RH and soil water % are substantially higher 
than in Table 2 (5-6. XI.) and in Table 3 (Site A). We (Wise & Shoup 1957) have already recorded 
that a water-table is formed in the soil of the Seabee Hook flats during the warmer summer weather. 
Collembola and mites were present and active, collembolan activity ceasing by 1830 hrs although 
temperatures were above freezing-point until 2230 hrs. Collembolan inactivity recorded until 
1130 hrs is also inexplicable. In the Tables 1, 2, 3, 4 there ale some other minor discrepancies 
which are either explained in the ‘remarks’ or may result from natural fluctuation, observer error, 
or some unknown cause. 

Maximum, minimum, and mean temperatures, for the same 2 sites (extracted from data in 
Tables 1, 2, 3, 4), are presented in Table 5, together with numbers of hours that temperatures were 
above 0°C. Although maximum temperatures of Probes 9 and 10 (10 and 15 cm deep) at both 
sites, on 5-6.XI., did not rise above 0°C, there was less diurnal variation than in surface probes. 


Table 1. Data at Site A, on slopes above Seabee Hook，5-6.XI.1964 


一 OO 
‘Temperatures (°C) 




















Probes |] . 2 3 4 5 6 7 8 9 10 11 12 
Local 
time (hrs.) 
1400 一 7.2 十 14.9 十 11.0 十 11.4 十 16.1 十 7.8 十 10.8 十 2.0 —2.1 —4.9 十 11.4 十 8.0 
1505 一 7.7 十 13.6 十 10.1 十 6.3 十 13.5 十 7.3 十 9.8 十 2.5 一 1.4 一 4.3 十 10.3 十 6.5 
1600 — 7.4 +11.0 十 9.2 十 8.3 十 8.8 十 6.2 十 8.0 十 1.8 一 1.8 一 4.3 十 7.7 十 5.6 
1700 一 8.9 十 8.0 十 6.8 十 4.9 十 7.0 十 5.0 十 5.4 十 0.7 一 1.8 一 4.0 十 5.6 十 3.0 
1800 一 8.5 十 5.0 十 4.1 --1.2 一 1.5 十 2.0 十 2.8 0.0 一 1.8 一 3.5 十 2.3 十 0.2 
1900 一 10.0 十 1.0 十 1.2 一 3.5 一 3.3 一 0.3 一 0.8 —].1 — 2.0 一 3.3 一 0.8 —2.8 
2000 — 10.0 — 3.0 — 0.8 —6.5 —5.0 —].9 — 93.9 —2.9 —2.8 — 3.2 — 9.8 — 7.0 
2100 —]11.5 一 7.1 一 3.0 —11.0 一 7.0 一 4.5 一 0.3 一 4.4 一 3.2 一 3.0 —6.4 — 10.5 
2200 — 13.0 — 10.0 —6.9 — 11.8 —9.5 —7.3 一 8.4 一 5.8 一 4.0 一 3.0 一 9.0 一 12.2 
2300 一 14.8 一 11.0 一 8.5 一 13.6 一 10.2 一 8.9 一 10.0 — 6.9 一 4.8 一 3.4 一 10.8 一 13.2 
2400 一 13.8 一 11.2 一 9.2 一 13.0 一 11.0 一 9.8 一 10.4 一 7.5 一 5.3 一 4.0 一 11.2 一 13.0 
0104 — 13.4 —11.7 —10.0 —12.9 一 11.3 一 10.2 一 10.8 一 8.3 一 6.6 一 5.4 一 11.2 一 13.0 
0205 一 14.0 一 12.2 一 10.5 一 13.2 一 12.0 一 10.7 — 11.3 — 8.9 — 7.2 —6.0 — 11.8 — 13.9 
0300 — 14.6 — 14.0 — 11.8 —15.0 — 13.6 — 12.0 — 12.9 — 9.6 — 7.7 —6.2 — 13.3 — 15.1 
0402 — 12.0 — 13.8 — 12.0 — 14.2 — 13.4 — 12.7 — 12.9 — 10.0 一 8.1 一 6.9 一 13.8 一 15.0 
0500 一 14.0 一 13.4 一 12.0 一 14.1 一 13.3 一 12.3 一 12.7 一 10.1 一 8.4 一 7.3 一 13.3 一 14.9 
0600 —14.9 — 13.1 —11.8 一 14.1 一 13.0 一 12.1 一 12.7 一 10.3 一 8.9 一 8.0 一 13.3 一 14.7 
0658 一 10.8 一 10.0 一 10.0 一 10.0 一 9.8 — 11.0 一 9.5 一 9.6 一 8.8 一 8.1 一 10.6 一 10.3 
0800 一 12.00 一 7.1 一 7.6 —6.8 —6.8 一 8.0 —6.4 —8.5 一 8.5 一 8.0 一 7.8 一 5.8 
0900 一 9.6 一 2.2 —2.1 4-1.1 Ai UN —3.3 — 0.3 — 6.9 — 7.5 —8.0 一 1.0 十 1.3 
1000 一 8.9 十 0.2 十 1.8 十 4.0 十 5.7 十 0.3 十 4.4 一 4.8 一 6.5 一 7.1 十 3.8 十 4.5 
1100 一 6.0 十 3.9 十 3.8 十 3.9 十 8.0 十 3.0 十 5.1 一 3.0 一 5.5 一 7.4 十 6.0 十 5.3 
1156 pe eS +8.3 +8.0 +13.3 +5.6 +9.7 —].2 一 4.2 一 6.8 十 10.3 十 9.3 
1300 一 8.8 十 15.3 +11.2 +11.4 +14.5 +6.7 +11.2 +0.1 一 3.2 一 6.0 十 13.0 十 9.3 


"ISOUOJ “SUT ‘Ji9ed 


G6 


(Table 1 contd.) 














*Cla: Collembola—Isotoma klovstadi 





Soil 
Cloud Sun Wind (kts) RH% water % Remarks 
- 1400 i 18 | Sun - 0.1SSW | 50 48 C/a* active 

1500 1/8 Sun 2.3 SSW 42 5.8 C/a active 
1600 1/8 Sun 0.1 SSW 41 5.2 C/a active 
1700 1/8 Sun 2.3 SSW 41 5.8 C/a active 
1800 1/8 Sun 0.1 SSW 46 4.4 Cla active. Probes 5 & 6 in shadow 
1900 1/8 Sun Calm 50 6.8 C/a active. Probes 5 & 6 in shadow 
2000 2/8 Shade on slope 1.2 SW 51 3.2 C/a active 

sun all around 
2100 2/8 Sun behind Calm 59 2.8 C/a active 

ridge 
2200 7/8 Shade 0.1 SW 59 2.3 No C/a seen 
2300 7/8 Shade Calm 62 1:7 C/a inactive 
2400 8/8 Shade 2.4 SW 65 2.2 C/a inactive 
0104 7/8 Shade 0.2 SSW 67 2.3 Soil frozen. No C/a 
0205 6/8 Shade 0.2 SSW 68 2.8 Soil frozen 
0300 1/8 N In shade of 0.2 SSW 68.5 1.8 Soil frozen. Cloud cleared from south 

C. Hallett 
0402 1/8 N In shade of 0.1 SSW 71.5 2A Soil frozen. 

C. Hallett | 
0500 1/j8N&S 0.1 SSW 73.0 2.85 Soil frozen. C/a absent from stones. 1 

seen inactive in soil. 

0600 2/8N&S 2.3 SSW 71.0 2:2 Soil frozen. 
0658 4/8 . 0.1 SSW 76.0 1.55 Soil frozen. C/a absent 
0800 7/8 Sun thru cloud 0.1 SW 74.0 3.0 C/a inactive 
0900 1/8 Sun 2.4 SW 65.0 4.8 Some C/a active, most inactive 
1000 1/8 Sun 0.2 SW 58.0 4.4 C/a active 
1100 2/8 Sun 2.4 SW 48.0 3.0 C/a active 
1156 1/8 Sun 0.1 SW 43.5 2.9 C/a active - 
1300 1/8 Sun 4.6 SW 40.0 4.6 Cla active 
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Probes 


- Local 


time (hrs.) 
1430 
1530 
1630 
1730 
1830 
1930 
2030 
2130 
2230 
2330 
2430 
0130 
0230 
0330 
0430 
0530 
0630 
0730 
0830 
0930 
1030 
1130 
1230 
1330 


—10.5 
—12.5 
— 15.2 
— 17.0 
— 17.6 
— 18.0 
— 17.2 
— 17.3 
— 17.7 
— 18.7 
— 18.5 
— 17.7 
— 15.4 
— 13.0 
— 11.7 
— 11.4 

一 8.8 
一 10.0 
一 9.1 


—11.8 
— 14.0 
—14.1 
— 14.3 
— 14.5 
— 15.6 
— 16.7 
— 16.8 
—15.3 
—15.5 
— 11.8 
一 0.2 
一 0.1 
A912 
15.2 
十 6.8 
十 7.3 


Table 2. Data at Site B, on flat of Seabee Hook, 5-6.X1.1964. 


‘Temperatures (°C) 
MAE ME 
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—10.3 
—10.8 
—11.6 
—12.6 
— 13.0 
— 13.0 
—13.2 
— 11.7 
=9.3 
—5.8 
—4.3 
lad 
一 0.5 
+1.2 


—12.1 


—13.6 
—13.8 
—14.8 
— 16.0 
— 16.1 
—15.3 
— 15.4 
—11.9 
— 7.3 
0.0 
+4.3 
十 6.1 
十 8.3 
十 8.3 
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(Table 3 contd.) 





1000 
1100 
1210 


1300 





1/8 
1/8 
1/8 


1/8 
3/8 
4/8 
3/8 
5/8 
4/8 
1/8 


1/8 
1/8 
1/8 
1/8 


1/8 


Clear 
Clear 
Clear 


Clear 
Clear 


Clear 
Clear 
Nil 


Nil 


Cloud 








Soil 

Sun Wind (kts) RH% water % Remarks 

|^ Sn o” 0-2 SW 45.5 9.2 . Cla* + mites active 

Sun 0-1 SW 40.0 5.75 

Sun 1-2 SW 39.5 6.05 Probes 5, 6 temps lower possibly on account 
of observer’s shadow. 

Sun 1-2 SW 40.0 6.2 C/a active 

Sun low 1-28 42 1.6 C/a active. Mite active 

Sun low 1-2 S 44 2.6 C/a active (Friesea inactive) 

Sun low Calm 44 2.6 1/2 C/a active, 1/2 C/a inactive 

Sun thru cloud Calm 50 3.6 C/a inactive 

Sun behind ridge Calm 56 5.0 

Sun behind ridge Calm 64 10.2 Skua sitting on A2 十 A3. Possibly also on 
All 十 A12. 

Shade 0-1 SW 70.0 4.4 

Shade Calm 68 1.4 

Shade Calm 68 3.5 

Shade 0-1 S 67 4.1 

(downhill) 

Shade 1S 64 2.9 Stone 11 - 12 moved by Skua so that 
Probe 11 exposed. Probe 2 also ex- 
posed. Replaced 10 mins before read- 
ing. 

Shade 1-28 66 3.0 No C/a under stones 

Sun behind ridge Calm 66 2.6 

Sun behind ridge 0-18 64 2.8 C/a inactive. Skua sitting on A2 and 
turned over stone with All 十 Al2 on it. 

Sunny 0-2 S 64 5.0 Skua on A2 has C/a active 

Sunny 0-1 S 44 in 5.0 Skua again on A2. C/a active 

sun as Skua 
took stone 
off 

Sunny 0-1 S 46 6.4 Skua again on A2. Cla active 

Sunny 0-2 S 45 3.2 C/a active 

Sun 2-38 36.0 3.55 Probe 2 in air. Replaced in soil a few 

minutes before reading. C/a active. 

Sun 6.0 


1-2 SW 


C/a active 





* Cla: 


Collembola—Zsotoma klovstadi 
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(Table 4 contd.) 











Soil 
Cloud Sun Wind (kts) RH% water % Remarks 
E 1430 — — 14/8 | Sun . 2-3 SW 97.5 10.45 C/a* + mitesactive. Cloud thick to North 
1530 1/8 Sun briefly thru 2-3 SW 98 9.75 
thin cloud 
1630 1/8 Sun 0-1 SW 96.5 7.95 Cla active 
1730 1/8 Sun 0-1 SW 91 6.55 Cja active 
1830 4/8 Low sun Calm 73.0 6.4 C/a inactive 
1930 4/8 Low sun 0-1 S 81.5 7.4 C/a inactive 
2030 4/8 Low sun Calm 88.5 6.4 C/a inactive 
2130 5/8 Low sun Calm 94.0 2 C/a inactive 
2230 2/8 Sun behind ridge Calm 95.0 6.2 C/a inactive 
2330 1/8 Sun behind ridge Calm 95.5 6.8 C/a inactive 
0030 1/8 Shade 0-1 S 95 9.0 Frozen soil sample. Hygrometer with 
moisture inside glass. 
0130 1/8 Shade 1S 94.5 1.55 
0230 1/8 Shade Calm 94 1.6 
0330 1/8 Shade 1S 94 2.0 Cla inactive 
0430 Nil Shade 2S 92 1.9 C/a inactive—few on stones 
0530 Nil Shade 1-2 S 81.5 1.65 Cfa inactive 
0630 Clear Sun behind ridge Calm 87.5 8.8 Red mites inactive. C/a inactive. Coc- 
corhagidia barely active only when stone 
turned over. 
0730 Clear Sunny Calm 86.5 4.6 Red mites inactive. C/a inactive. Coc- 
corhagidia barely active only when stone 
turned over. 
0830 Clear Sunny 1-3 S 84.0 6.4 C/a inactive 
0930 Clear Sunny 1-3 S 77.5 10.2 C/a inactive 
1030 Clear Sunny Calm 75.0 8.4 C/a inactive 
1130 | Clear Sunny 1-3 8 66.5 7.0 C/a inactive 
1230 Nil Sun 128 80 8.4 C/a 十 mites active 
1330 Nil Sun 1-2 SW 77 10.0 














*C/a: Collembola—Friesea grisea, Cryptopygus cisantarcticus 
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Table 5. Maximum, minimum, mean temperatures (°C), with hours above 0°C, at Hallett sites, Nov. 1964. 





Site A—slopes Max 
5-6. X1.1964 Min 
Mean 
Hours above 0°C 


Site B—flat Max 
5-6.X1.1964 Min 
Mean 
Hours above 0°C 


Site A—slopes Max 
23-24.X1.1964 Min 
Mean 
Hours above 0°C 


Site B—flat Max 
 23-24.X1.1964 Min 
Mean 


Hours above 0°C 


Probes 


1 





2 3 
+15.3 +11.2 
一 14.0  —12.0 

—2.3 zx 

10 10 

17.3 43.8 
一 16.8  —14.0 

—3.9 9A 

8 6 
十 20.1 +15.0 

一 8.0 —4.3 

+4.3 +3.3 

14 13 
+13.0 +11.6 

—5.1 —2.0 

十 2.8 十 3.8 

13 15 





4 5 6 
+114 +16.1 +7.8 
—15.0 —13.6 —12.7 

—4.2 eee 一 3.4 

10 9 9 

十 1.3 十 6.4 4-5.0 
—17.7  —15.7  —15.8 

—8.6 Sood —6.1 

1 8 7 
1184 +25.0 +16.2 

—8.3 —6.8 —3.0 

+2.7 +5.9 +4.3 

13 14 14 
+11.5 415.4 +11.2 

—8.3 —6.7 —4.8 

+1.2 +3.3 +2.0 

13 i4 13 


10 
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Most noticeable is that minimum temperatures, of Probes 9 and 10 on 23-24.XI., at Site A (on 
slopes) were above —0.5°C and at Site B (on flats) were above freezing-point, all being higher than 
the surface minima, while hours above 0°C were 17 and 20 respectively at Site A, 24 and 24 at 
Site B, higher numbers than at the surface. 

Some of the points mentioned above are illustrated in Fig. 3 and 4, where comparisons are made 
of temperatures at the 2 sites during both observation periods, in the soil surface, under stones, and 
at 1, 5, 10 and 15 cm depths in the soil. The general increase in temperatures, at both sites in the 
3-week period, and also the substantial increase in ‘night’ temperatures on the flats (Site B), are 
most obvious. 

Pryor (1962) has already demonstrated some of the temperature ranges and fluctuations on the 
Hallett slopes. Comparable recordings above tend to confirm and expand his findings. Of most 
immediate interest in the present study was the relationships cf temperature, relative humidity, 
and soil water to the presence and activity of collembolans. It appears that early in the season 
(early November), higher ground temperatures and more hours of temperatures above 0°C on the 
slopes may provide more moisture from meltwater and allow the surface-active, long-springed 
collembolan, Isotoma klovstadi, to be numerous and active during the day. At the same time, on 
the low flats, lower temperatures, fewer hours of temperature above 0°C, and less moisture prevent 
or retard presence and activity of the short-springed collembolans, Cryptopygus cisantarcticus and 
Friesea grisea. By the 3rd week of November, however, collembolans of all 3 species were numerous 
and active in their respective areas, and it was noticed that some particular places on the slopes 
had dried out to an extent that Isotoma klovstadi was no longer present in them. The distribution 
of collembolans in and about a large moss patch on the slopes (Fig. 13) have been discussed pre- 
viously (Wise & Shoup 1967). = 

Some ecological observations were also made on Redcastle Ridge (Fig. 2, site 31) which is the 
type locality of the oribatid mite Maudheimia petronia, a species rare at Hallett only a few km away. 


Shackleton Glacier area 


Arthropod survey sites and collections are indicated in Fig. 5. Collembolan species, recorded 
by Wise (1967), Anurophorus subpolaris and Tullbergia mediantarctica, while acarine species, recorded 
by Strandtmann (1967), are Protereunetes maudae, Stereotydeus shoupi, Tydeus setsukoae and Nanorchestes 
antarcticus. | 

The Shackleton Glacier and inland areas had not previously been surveyed for arthropods but 
collembolans and mites had been extracted from moss taken on a point above the Ross Ice Shelf 
(Wise 1964). Wise & Gressitt (1965) have recorded several plant and animal occurrences which 
are the World's southern limits, as far as is known at present. The far southern sites, in the 
Shackleton Glacier area, referred to by Wise & Gressitt are numbered in Fig. 5 as follows:— 
“Rotifers; Algae (macroscopic) :"—2, 3; “Algae (microscopic); Bacteria:"— 16; “Springtails, ...; 
Mites, ...:"—30; “Moss:”--34, 35. The mite Nanorchestes antarcticus also occurred further up the 
Shackleton Glacier at 3 sites (Fig. 5, sites 11, 21, 17, 42). Ecological observations were made at 
the lowermost of these, on ice-covered moraine at the edge of the Shackleton Glacier, and at the 
uppermost, on Cascade Ridge (alt. 1372 m), coinciding with the upper limit of granite beside the 
glacier. Even though ground temperatures above 0°C, soil moisture, micro-algae and bacteria 
were found at higher levels, mites did not occur above Cascade Ridge. The rock of this ridge, 
which is mostly an exposed northeastward-facing cliff, with glacier levels above and below it (Fig. 


14), absorbed enough heat on a fine day to melt ice above it. The melt-water in one place was 


42 Pacif. Ins Monogr. 


Site A Slopes 


. s 5-6. XI. 1964 

e—— — 23-24.X/./964 

+10 
Site B Flat 


e. 5-6.X1, 1964 
ee... 23-24, XI. 1964 







Temperatures —°C 
o 


e— NC m oo 
-10 No. 2 Probes 
In sot! surface 


ae DU dE: ee 
1300 1800 2300 0400 0900 1300 
Hours - local time 






+10 
Oo 
o 

! . 
Y \ 7 
N 0 "e / 

IM 

5 Pb tiec AN » NA 
K — e . Dh PA 
a e 
9 
kK 

-10 

No. 3 Probes 
Under stones 
-20 
1300 IBOO 2300 0400 0900 1300 
Hours ~ lacal time 
+20 
8 
[Lj 
+10 / 
/ hk 
.7 

9 Pan 
Q aL 
i Jl / 2 
bé r4 ee 
v . zs 
5 0 NOS " t 
+ temon. 
a te. 
L ee 一 ee — esmee? 
TD 
E ~ si 
pp 

-10 H 

eer m No. 7 Probes 
sete Icm. deep in soil 
1300 1800 2300 0400 0900 1300 
Hours - local time 


Fig. 3. Graphs of temperatures, at 2 sites during 2 observation periods, in soil surface, under stones, 
and 1 cm deep in soil. 
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Fig. 4. Graphs of temperatures at 2 sites during 2 observation periods, at 5, 10 and 15 cm depths 
in soil. 
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sufficient to form a substantial streamlet which, however, re-froze after the sun left it (at ca 1545 
hrs), and ceased running by 1800 hrs. 

The above-mentioned point, which is on the east side of the mouth of the Barrett Glacier (east 
of Shackleton Glacier) (Fig. 5, Site 35) was occupied for a 24-hour observation site. Collembolans 
(Anurophorus subpolaris) were not found at the immediate observation site but were present at the 
same level nearby and were numerous higher up the rocky point. Results are presented in Table 
6, while maximum, minimum, and mean temperatures, together with numbers of hours tempera- 
tures were above freezing-point, are in Table 7. It can be seen that adequate temperatures and 
adequate hours of temperatures above 0°C were available for collembolan activity. This data 
has been briefly discussed by Janetschek (1967). 

Description of Site. Alt. 457m. There is a large wind-scoop in the snow-fields around the 
end of the point. Site is at bottom of extreme tip of point adjacent to ice-lake; massive growths of 
moss present. Mites present. Soil wet. Site on bottom of bluff of scree and large boulders. 
Outcrops beyond half-way up hill above, granite. Site on sloping soil with stones 10.2 x 7.6 x 
2.5 cm and clumps of 2.5 cm thick moss. Probes 0-22.8 cm above ice-level but at least 25.4 cm 
from ice. Probes 5, 6 are 10.2 cm from a snow-patch. Main site: exposure north, inclination 20° 
down to north. Probes 5 and 6: exposure northwest, inclination 30° down to north. The tem- 
perature probes were: 

Air 1m 

Soil surface 

Under pale grey stone 7.6 x 5.1 x 3.8 cm, with mites 

On top same stone as 3 

Soil by snow-patch 

Under pale grey stone 10.2 x 7.6 x 1.3 cm, with mites, by snow-patch 
Soil 1 cm deep 

Soil 5 cm deep 

Soil 10 cm deep 

Soil 15 cm deep 

Under black moss patch 12.7 x 7.6 x 2.5 cm 

Inserted in top of same moss patch as 11, just under surface of moss 


pommi jumat 
KH SO 0 u 9 mM 


ma 
NO 


Horlick Mountains area 


The base camp was situated on the upper portion of an unnamed glacier which actually sep- 
arates the eastern end of the Queen Maud Mountains from the western end of the Wisconsin Range 
of the Horlick Mountains, although, for practical purposes in the field, both sides of the glacier area 
were considered to be in the Horlick Mountains area. Arthropod surveys were made around the 
glacier and sorties were made by helicopter approximately 160 km west to the Robert Scott Glacier 
and a similar distance east to the Ohio Range of the Horlick Mountains. Results are now considered 


as being from the following 3 areas. 


Robert Scott Glacier area 


Brief visits were paid to the 4 sites indicated in Fig. 6. One sample was taken at a site on a 
ridge, where lichens were obvious on the soil surface, which was being sprayed with wind-carried 
snow from an adjacent snow-field. ‘The fine snow was melting immediately and, obviously, this 
is the source of soil moisture at this site (Fig. 6, number 3). One mite, Nanorchestes antarcticus, was 





Probes 


— 5.2 
一 3.5 


a ie 


+0.2 
十 1.3 


qug 
十 0.3 
十 0.7 
14.5 
一 1.0 


EDU 


Spa 
+0.2 
十 0.8 
+0.4 
十 1.7 
十 3.0 
十 3.0 
+4.0 
4-6.1 
2:9 
十 4.8 
十 0.3 


Table 6. Data at site on Point east of Barrett Glacier, 13-14.X11.1964. 
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+1.7 
+0.6 


4 





十 0.1 


十 0.1 
+0.4 
+1.2 
44.71 
+8.1 
+10.2 
4-6.1 
十 8.8 
十 16.0 
十 9.8 


十 0.1 
十 1 .4 
+2.3 


十 3.2 
十 3.0 


十 0.2 


十 0.8 


十 0.5 


十 2.3 


+2.8 
+ 4.4 
+5.5 
+1.1 
+7.4 
+2.5 


8 


2 
十 0.6 
一 0.2 
一 0.4 
一 0.4 
一 0.3 
一 0.1 
4- 0.1 
4-0.1 

0.0 
4-0.2 
4-0.1 
1-0.3 
0:1 

0.0 

0.0 
+0.4 
+1.6 
十 1.8 
"add 
1-3.6 
E230 
1-4.8 
4- 1.2 


9 


十 1.4 
+0.4 
一 0.2 
—0.4 
— 0.3 
—0.3 
一 0.1 
十 0.1 
+0.1 

0.0 
+0.2 
+0.1 
十 0.3 
-0.1 
一 0.1 

0.0 
十 0.3 
十 0.6 
十 0.8 
十 1.1 
十 1.7 
十 1.2 
+2.8 
+0.2 
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+0.4 
十 0.2 
—0.2 
— 0.4 
—0.3 
一 0.3 
— 0.1 
+0.1 
4-0.1 

0.0 
4-0.1 

0.0 
=O? 
—0.1 
— 0.2 
—0.2 
十 0.2 
十 0.2 

0.0 
十 0.2 
+0.1 
十 0.2 
十 1.5 


—1.5 


11 


十 1.1 
十 0.4 
一 0.3 
—0.4 
— 0.4 
一 0.3 
一 0.2 
—0.4 
— 0.8 
十 0.1 
+0.2 
+0.1 
4-0.4 
十 0.1 
十 0.2 
十 0.1 
十 0.8 
十 1.3 
+2.6 
1-3.4 
13.9 
十 1.7 
十 4.9 
一 0.1 
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ze] 
29.0 
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(Table 6 contd.) 


1900 
2000 


2100 
2200 
2300 
2400 
0100 
0200 
0300 
0400 
0500 
0600 


0700 
0805 
0905 


1000 
1100 
1200 
1300 
1400 
1500 
1600 





*Samples not taken where mites present 


Cloud 


7/8 


6/8 
1/8 


2/8 
1/8 
2/8 
3/8 
6/8 
1/8 
Clear 
Clear 


RH% water % 


Soil 


Remarks 





Sun Wind (kts) 
Sun thru cloud. Site 1-2 W 
partly in shade 

except Probe 1 

Sun thru cloud Calm 

Shade except Probe Calm 

] in sun 

Shade (all probes) Calm 

Shade Calm 

Shade 1-2 W variable 

Sun behind ridge 0-1 W 

Sun behind ridge Calm 

Sun behind ridge Calm 

Sun behind ridge Calm 

Sun behind ridge Calm 

Sun thru cloud 0-1 W 

Sun thru cloud Calm 

Sun thru cloud 2-7 ENE 
Variable 

Sun thru cloud 7-12 ENE 
Variable 

Sun thru cloud 2-8 ENE 
Variable 

Sun 6-10 ENE 

Sun 5-10 ENE 

Sun 5-10 E 

Sun 2-4 E 

Sun thru cloud 1-5 E 

Sun 1-5 E 

Sun 0-1 E 

Sun 0-3 E 


l 


00 


2 35x 


2.5 
3.9 


4.5/8.7** 
7.8 





**This and subsequent samples taken where mites present 


Mites active 


Mites active 


Mites active. Probe 1 not in shade. 


Mites active 


1 mite active at site 
Mites seen at site 


Mites inactive 

Mites inactive 

Mites active 

Soil frozen. 
Mites active at site. 

Soil frozen. Probes 5 -- 6 in shade. 


Probes 5 + 6 in shade. 


Soil frozen. 
Soil moist 
All probes in sun. 


Mites active 
Mites active 
Mites active 
Mites active 
Mites active 





Probes 5,6,11,12 not in sun. 
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Table 7. Maximum, minimum, mean temperatures (°C), with hours above 0°C, at Point east of 


Barrett Glacier, 13-14.X11.1964. 


Probes 1 2 


Minimum —6.0 一 1.2 
Mean —].1 ALI 
Hours above 0°C 8 14 


Table 8. Soil and under-stone temperatures (°C), with hours above 0°C, at furthest north and south 


~ Hallett, slopes. 72° 18” S Altitude ca. 32m 


23/24.X1.1964 (24 hours) 


Sun 
Wind less than 5 kts at time of maximum 


Point east of Barrett Glacier. 84° 35’ S 
Altitude ca. 457, 13-14. X11.1964 (24 hours) 


Sun 
Wind less than 5 kts at time of maximum 


Maximum +45 461 
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46.1. 499 +160  -70 +74 
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ateo AS. 26- 009^ fi 
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observation sites in the Ross Sea sector. 


Maximum 


Minimum 
Mean 

Hours above 
0°C 
Maximum 
Minimum 
Mean 


Hours above 
0°C 


g 10 
十 2.8 十 1.5 
一 0.4 —1.5 
+0.4 0.0 

15 12 


11 
十 4.9 
一 0.8 
十 0.8 

16 


一 0.4 


十 1.3 
17 


十 2.8 

一 0.4 

十 0.4 
15 
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Fig. 6. Robert Scott Glacier area. Sites investigated, together with occurrence of Acarina. 


extracted by flotation from this sample, at the Horlick Mountains camp (Wise & Gressitt 1965; 
Strandtmann 1967). This occurrence is, at present, the known southern limit of animal life. 
The Robert Scott Glacier surroundings are the most southern bare ground and rock areas in the 
world and it is likely that the southern limits of other soil animals and plants will be found on either 


side of this glacier. 
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Unnamed Glacier area 


Survey sites are shown in Fig. 7. The area is high, corresponding in altitude to the upper 
portion of the Shackleton Glacier, only 2 sites being below the altitude of the highest mite site on 
Shackleton Glacier (1372 m). No arthropods or other animals were found, and lichens were the 
only plants. ‘The far southern site for lichens (Wise & Gressitt 1965), is number 21 in Fig. 7. It 
is worth noting that lichens occurred beside the glacier up to almost the same level on both sides at 
Sites 6 and 22 (Fig. 7), although these were not as far south as Site 21. 
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Fig. 7. Unnamed Glacier area. Sites investigated (arthropods absent). 
This glacier has been named Reedy Glacier (Ed.). 
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Fig. 8. Ohio Range area. Site investigated (arthropods absent). 


Ohio Range area 


Fig. 8 indicates the only site visited which was on basement rock and the scree slopes above. 
It is shown by Long (1965, Fig. 2) and Nicholls (1966, Fig. 1). The area is high and further towards 
the interior (i.e. away from coastal areas) than others investigated. No sign of life was found. 


DISCUSSION 


These investigations in 1964-65 were instrumental in filling out the picture of arthropod oc- 
currence in the Ross Sea sector. We now know of 10 species of Collembola and 13 species of Acarina 
~ which are free-living terrestrial animals, and something is known of their distribution and ecology. 
The springtails and mites occur, at intervals, throughout almost the whole length of mountain ranges 
lying to the west of the Ross Sea---Ross Ice Shelf bight, where bare ground occurs on the eastern 
aspect. Selected sites are shown in Fig. 9-14. Ground temperatures are sufficient to support life. 
In Table 8 ground temperatures of one of the northernmost observation sites are compared with 
those of the southernmost observation site, the 3-week difference in time somewhat compensating 
for the 12° difference in .atitude. Because of ground temperatures above freezing-point, moisture 
is available from melt-water, although, as Wise & Gressitt (1965) have already mentioned, reduction 
of snow areas does not always result in available moisture, as sublimation of the snow takes place, 
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Fig. 9. Giekie Ridge, north Victoria Land (from north), (Fig. 2, Site 10). Type locality of Isotoma 
klovstadi Carpenter, 1902. (K.A.J.W. 8.X1.1964). 
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^g Fig. 10. Seabee Hook. C. Hallett, north Victoria Land (from north), (Fig. 2, Site b. "[ransects A, 
| B, lie near and almost parallel to left hand margin. (K.A.J.W. 27.X1.1964). 
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Fig. 11, Hallett Site A, on slopes. Site of Isotoma klovstadi. (K.A.J.W. 5-6,X1.1964), 
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Fig. 12. Hallett Site B, on flats. Site of Cryptopygus cisantarcticus and Friesea grisea. (K.A.J.W. 
5-6.X1.1964). 


It is known that soil micro-algae and bacteria occur throughout the same area, with micro-fungi 
and mosses at intervals, so an adequate food supply for arthropods is present. It is not too difficult 
to make daily observations, and diurnal variations in physical factors and arthropod activity have 
been demonstrated. However, there is also evidence that beyond the Robert Scott Glacier area, 
in the interior of Antarctica, arthropods do not occur, even though bare ground areas are available 
in the summer season, and it is considered that seasonal factors impose the final limitations. 


ADDENDUM 


Janetschek (1967: 227) stated “Wise et al. (1964) found at their southern Victoria Land coastal 
sites ‘air temperatures at rock surfaces slightly higher than those | m in the air’ (without giving any 
data).” Reference to Wise, Fearon & Wilkes (1964: 550-51) shows that the phrase, which 
Janetschek quoted, referred only to minima and means (in contrast to a large difference between 
maxima), and that data were, in fact, presented in Tables 2 and 3. 

Janetschek (1967: 232-34) stated, amongst other things, that times of maximum and minimum 
air temperatures (1 m above ground) were 1300-1400 hrs and 0100-0200 hrs respectively (i.e. in 
the second hour of the p.m. and a.m. periods respectively), he allowed that “topographic factors... 
can more or less change this situation", but queried a statement made by Wise et al. (1964) indicating 
that maxima and minima were at other times. An appraisal of original data from the 1962/63 
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Fig, 15. Hallett. | Moss patch on slopes, wet edge with Cryptopygus cisantarcticus, Isotoma klovstadi and 


Friesea grisea. (K.A.J.W. 26.X1.1964). 


Fig. 14. Cascade Ridge, Shackleton Glacier area (Fig. 5, Site 17). Stream runs down rock face and 
in front of rock bank at lower center. Site of Nanorchestes antarcticus. (K.A.J.W. 7.X11.1964). 
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season (available at Bishop Museum) shows that some maximum air temperatures (1 m above 
ground), on calm clear days, were at ca 1100, 1500-2000, 1700, 1700-2000, 1900, and 2000 hrs, 
while minima on some calm ‘nights’ were at ca 2400, 0100, 0200, 0300, 0400, 0500, and 0400-0500 
hrs, being variously 0, 1, 2, and 3-4 hours before sunrise on the site, these data indicate that 
Janetschek’s concept is inadequate. 

Janetschek (1967: 280) criticised some results recorded by Wise et al. (1964) and implied 
that correct results were recorded in his Table 8, which is again referred to Wise et al. (1964). 
In the paper referred to, Wise, Fearon & Wilkes (1964) recorded results from 6 temperature probes 
in the 1962/63 season only, but, in his Table 8, Janetschek fused results from 6 probes in the 1962/63 
season with those from 12 probes in the 1963/64 season, so his criticism is invalid. 
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